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SUMMARY:
The serosensitivity to Pseudomonas pseudomallei antigen in pulmonary tuberculous patients was surveyed in Ubon Ratchathani Province, a melioidosis-endemic and tuberculosis-prevalent area in Thailand. Indirect hemagglutination assay (IHA) and indirect immunofluorescent assay (IFA) for IgM and IgG were employed for the measurement of antibody levels, with cut-off points set at 1:160, 1:8, and 1:32, respectively. Retrospective protocol survey of clinical data was also conducted.
From these studies, however, no evidence was obtained to show that tuberculous patients have a disposition to acquire doubleinfected with P. pseudomallei and to develop melioidosis. The serosensitivity was never higher than that of the general population of the province as represented by healthy blood donors, nor related with the clinical severeness.
Tuberculosis and melioidosis appear to be mutually independent diseases without showing interrelated prevalence in the endemic area. water (1) . Man-to-man infection is extremely rare (2) . Serological assay for P, pseudomallei infection: Indirect hemagglutination (IHA) and indirect immunofluorescent assay for IgM and IgG (IFA-IgM, IFA-IgG) were employed in the serosurvey. The IHA test was performed in a microtiter system with P, pseudomallei culture filtrate as antigen. The antigen was prepared from bacterial culture in glycine broth incubated at 37 C for 14 days. The organisms were killed by heating at 121 C for 15 min and removed by centrifugation at 4,000 rpm for 1 hr. The supernatant was used as antigen. Saline-washed sheep erythrocytes were sensitized by incubating them with the antigen at 37 C for 1 hr, and the excess antigen was removed by washing three times with isotonic saline. Serum specimens were inactivated at 56 C for 30 min and absorbed with saline-washed nonsensitized sheep erythrocytes (5%) at room temperature for 30 min before testing. Serial twofold dilutions (1:10 to 1:10,240) were made from thus inactivated serum specimens in 0.15 M PBS, and each dilution was incubated with the sensitized erythrocytes for 2 hr at room temperature.
The endpoint titer was defined as the highest dilution in which hemagglutination occurred. IFA was conducted for IgG and IgM antibodies to P. pseudomallei.
A PBS suspension of P. pseudomallei of 109 cells per ml was prepared from an overnight growth of a local strain from our collection. One drop thereof was placed on a slide glass and air-dried to be followed by fixations with acetone for 15 min. The fixed specimens were exposed to serial twofold dilution in PBS of test serum samples and incubated in moist chamber at 37 C for 45 min. The smears were then washed three times with fresh PBS each time, and airdried. Finally, the smears were treated with 20 pl of a 1:20 dilution of fluorescein isothiocyanate-human IgG or -human IgM conjugate and incubated in a moist chamber at 37 C for 45 min. After washing and drying, the smears were subjected to fluorescent microscopy. Bacteriology for melioidosis: In Ubon Hospital, diagnosis of melioidosis was made by isolation of P, pseudomallei from such clinical specimens as pus, sputum (throat swab), blood, urine and pleural fluid. The isolates were identified as P. pseudomallei by the conventional method on the basis of oxidase activity, growth on the selective medium, peculiar odor, characteristic colony morphology, drugresistance, etc. (9) . In some cases, the colony identification for P. pseudomallei was made by indirect immunofluorescent microscopy.
RESULTS
One hundred and twelve serum samples were collected from the outpatients who visited 7th Zonal TB Center in 1991; 87 of them were X-ray diagnosed or The results of IHA are summarized in Table III , which indicates that the differences in the distribution of antibody titers of negative and positive are not significant at a probability of 0.001 in the comparison between tuberculous cases and the general population (blood donors), between suspected and confirmed TB cases, and between normal and abnormal X-ray groups of TB patients. At a probability of 0.005, only the difference between TB cases and the general population in Survey 2 was significant, and it means a lesser sensitivity to P. (Table IV) . The clinical and laboratory findings of these five (10, 11) . The results of our serosurvey, however, did not reveal any signs to suggest that tuberculosis is a disposition to infection with P. pseudomallei.
We found seropositive cases of IHA and IFA in the groups of tuberculous patients. The rates were, however, never be higherorlower, than that in the general population of the survey area (Ubon Ratchathani province)
It is interesting that, Appassakij et al. (6) have recently experienced a similar observation to ours, though they did not pay particular attention to that. They found 16 (4.3%) IHA-positive cases (1:160) out of 373 healthy blood donors and two (6.3%) IHA-positive cases out of 32 tuberculous patients. Such rates were 16% (8/50) in the patient group of amoebic liver abscess, 5.7% (2/35) in leprospirosis patients, and finally 0% (0/65) in cord serum samples.
All the above information may lead us to a conclusion that the seropositive rate of P, pseudomallei infection in tuberculous patients is not higher than that in the general population of the survey area.
In connection with this conclusion, we have many things to think about.
Although there have been many reports (6, 7, (12) (13) (14) P. pseudomallei as gram-negative nonfermentative rod bacteria may be far from M. tuberculosis in the phylogenetic tree, thus making their pathogenicities different. The former is usually a free-living bacterium in natural environment, but the latter is essentially parasitic microorganisms. Tuberculosis is caused by man-to-man infection, but this does not occur in melioidosis, only from the environmental agents. Rather, the similarity between pulmonary melioidosis and legionella pneumonia is to be a future subject of study, though no serological relation was pointed out by Ashdown (8) .
The difference in the infection mode between P. pseudomallei and tubercle bacilli is reflected on the their pattern of disease occurrence by month.
Melioidosis has a definite and constant pattern that it occurs in June to October (the rainy season) every year, but tuberculosis has no particular pattern, occurring in any season.
Ubon Ratchathani province has been known as a melioidosis-endemic area from the larger number of disease occurrence (1).
According to the national census, the population in Ubon Ratchathani province in 1985 was 1,758,000, the second largest of all provinces, and the case reports of pulmonary tuberculosis were 542 in 1986. The population in Bangkok metropolis was 5,677,000 in 1985 and the case reports of pulmonary tuberculosis were 1,291 in 1986. As far as these statistics are concerned, despite of a rural nature of the area, tuberculosis appears to be more prevalent in Ubon Ratchathani province than Bangkok (17) (18) (19) . Though both melioidosis and tuberculosis are highly prevalent in Ubon Ratchathani province, our tentative conclusion is that tuberculosis and melioidosis are mutually an independent diseases in pathogenesis and epidemiology.
